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(57) 

»£^fc h a 7nAChR©A>J >2740{41Hr75 / BBft 
mt«Mb h a 7X3?>tt7-fe^;P3 'J 
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1. P4It ha7^^fyftrtf;U3!J>$^ (nAChR) ^"f^^y h 
(OaeftflcSra-KI-SsKy^^^^K-efco-C, »£3!fc ha 7 nAChRif;/^ 

4. immh. qnumifln, mmmm. m^mmm^axit hfniu:^ 

5 . y ^ * u*^ K#*±*MSrt-o*»S*ts i 5 y * * - K 

6. BEXftt: ha 7 nAChRtffc ha5V274T nAChR-?fc£, if 



8 . mmmm, *funnft* mmmm& xxm&mmx r> **»a>e>»aax 

9 . »£S! t h a 7 nAChR /K !) KO/< y V274<£>fi:Bt-T S J &g&£ 

ft (nAChR) -fr^ny h e 

10. RiMM^y ^274^e> h u*~^<ftg&-Cfc6, ff#^ 9 IcfEffiO^ 
1L ^3fytt7tf/P3 y (nAChR) Sttft^S?* U—>3 

(a) fc h a 7 nAChR y ^7^^ K©'< » V274tf>&ei-T S J Kf^?: 
*rf3££t ha 7 nAChRaKy^^K*»arS*BfiS:«BU 

(b) mMfc^&ttftfit&S^U 
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(c) (i) 7Stmmz»t&jt.H&i-7a-=Ly hz&m-tzMmzft 



12. WSi-6t»o*tt-cJ!>o-c, 

(a) m£M t h a 7 5/ I- # y - Ktf>'< 'J >'274©tt(S(iT 5 / S? 

(b) *»fl:^*tttJWat«r-»cU 

13. UmV^sl'ttXDt HI«7tya-y h^SWsKy l"** 

14. t hMa 7t^=V hOftiSt^tRWi^W^y ^XL5S> t h 
flttTt^y h{c6*-f5»SI$Hfc^y^^w^K*fcli ; &©»r>i-T- 



15. t Hlc7t^=y hsKy^^u^Klcrj-K^HSsKy^T'f-K 
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16. EW##2*fctt*©-ffi07S/ttEM«r£tJfc 7^y^^^ 
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**W©*ft«C*5^TH\ =3fyft7tfA'3y>'a*# (nAChR) (CMlT 
5a 7t^^ y h*r**+a. nAChRtt, T-fefvl/a y V (ACh) &£Xft&<DV 



J:9tf»*2oOBESrtnAChRtt, a 4+^«y h£r&*rf &J;tfa 
7 f*:/:x~ y h £r^^*t~5 t©"C*>5 (Sargent (1993) Annu. Rev. Neurosci. 16: 
403-443 ; Court h . (1995) Alzheimer Disease and Associated Disorders 9:6- 
14). aAteXlfa 71t"7a=.y h©»*5«*r±, #B*OV^< 0^©*Afe3l 

•©-CA/*>A/tBB*U"CV^S (Beckb (1994) Neurobiol. Disease 1 : 95-99 ; S 
teinleink (1995) Nature Genetics 11:201-203) 0 a 7 Sr^^ri-SnACh 

Rtt. »#^»fiJCBBiltfcfi8K^o-fe^^^ (Freedman<b. (1995) Biol. Psy 
ch. 38: 22-33 ;Rollins<b (1995) Schizophr. Res. 15: 183; Stevens h (1995) Ps 
ychopharmacol. 119:163-170) „ 3i§&{fcf| (Donnelly-Roberts (1996) Brain 
Res719:36-44;Akaike5> (1994) Brain Res. 644: 181-187 ;Martin£> (1994) Drug 
Dev. Res. 31: 135-141 ;Quik 6 (1994) Brain Res. 655:161-167) , *3£tW& 
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&fiOJ«*:fcJ:lftt«$E (Chanfe. (1993) Neurosci. 56:441-451 ;Pughb. 
(1994) J. Neurosci. 14: 889-896; Freeman (1977) Nature 269:218-222; 

Broideb. (1995) Neurosci. 67:83-94) dBBg UTV^5"5It6tt* s *>So 

ftT&ffl£;h"t;fc9 (Garcia-Guzman<b (1995) Eur. J. Neurosci. 7:647-655) 
, ^jxy/W^f^T^ 7 • zLUtfyx (Caenorhabditis elegans) 

tt*JB< (Treinin^ (1995) Neuron 14:871-877) 0 ~V V !) a 7 4V< 

V y25lfrb h \^*^y^0>9^HXfk ( r c -a7V25lTj ) fc»HLfcTM-2««rt 

^MI^H^lO-Cfc^ (Bertrandb (1995) Sem. Neurosci. 7:75-90) 

o 

~V V ]) a 7»£SKIc-a7WTj)nAChR£Jt^T, c-a7V251T (a7-4£t^£ 

$tt**rL"O>fc 0 c-a7V251T nAChRJi, ii^tt a 7*5it«lfe^)»*SnA 

Chm&l12>nhChRT>fi=*~7 HTfcS^t Ko-^-^!) hn-fv?^ 



( TDH/3EJ ) MIT, tJx^fcfcd^T^^ h"C*>5A^J: 5i-JC«Ufc( 
Galzik (1992) Nature 359 : 500-505 ; Bertand b (1993) Proc. Natl. Acad. Sci 
. USA 90: 6971-6975) o ZtlhOW&frb. ?L£BJT*>-f 5TM-2««Ofll 

^^y^^^^L5 5^V^5filft^^tLfc(Bertrand^(1995), M$ ; Bertr 
and?? (1992) Proc. Natl. Acad. Sci. USA 89: 1261-1265;Galzi h (1995) Neurop 
harmacol. 34: 563-582) 0 

~V h 5 a 7 nAChRttPBSUIa 7 nAChRfcHa^tt^aflslUT^S^, flt*fc 
tti#V^<oHS. 0Sx.tf* l,l-^p«^-4-7^^/Hf-^7^^A ( TDMP 
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tha7 rMhR\C&\,^X\*$tft\ZGW*T*^X hTfcS (Peng (1994) Mol. Ph 
armacol. 45:546-554) G r*l h y a 7 nAChRKfc It 



Mt5-!7 h9»»#***KJM-S«*lf/<y >274£3Efl:£ 

LfcdSo-C, lOCOHJE^ffilC^V^T, /<JJ V274#«*£*l,fc*£fc Fa 7 

t>5 io(DHifi?B«^i3v^r, ^y>-274^g& 
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fc5iod5«B8tti:fe^-Ctt, tt«£tti§1S> mm®m*±, W»llS|**JJ: 
Sticks looSlfflJ&ffilwJsvTIi, »o 7^»Srttttii-*fc*»*ffi*5 



HB©HH|itt«W 

H 1 14. JKy ^ 9~«I«iiEJS£fflVvC t h a7V274T AChR3S&3E8DNA£fc5 
£*©#&**■*-„ 

H12A~2Cfi. V274T2§&£g£^:fTtS t h a 7 cDNAW* * U^f- KE?(I (SB 

£tfKpnllCteTi&;6 5 tt£;»X-0^„ »cDNAA»P>3|#taUfcfc ha7V274Tf" 

^3.-5, h3E^ro*^T5y»iajiJ (E?0#^2) t>**ix-CV^5. V274T&£ 

03T?li, 77^*7^^ (Xenopus) 3P#»liart-e$S^$;»tfc t ha7V2 
74T nAChR (S&*)iB4§0 ^.fctft h a 7 Udt-SnAChR (68t#fS^) l^ttSAC 
h , (-)--= (%m . GTS-21 (±|p]tHA) 33 i tfABT-089 (T|pJ 

04(4, AChlCj:5Sttft*3<tUtt ha7V274nS$©»Sii 



-8- 



SSr, t ho7WT AChR(0»-&ilteLrH*i-S o 

ECI^^;7;V (10M) , MLAtt* *-/HJ * (lOnM) N DH0EI*S>fc K 

n-^n hn^wi0M)£*rf o o-r=^^h»iHtt, Iftmi^v^ 

igf£(bathing solution) X*h 9 . *ft*20|MBI8ffl Lfc 0 fe-f*>ttO-T=f=* b 

H6tt, X7 Dtfy^tf^/V (Xenopus laevis) rtTRSLfct ha7V274TG9 

a 2+ ft#ttZl^¥O^tt^^Wtf5^^(C10inM Ba 2 +£^-r3&£BarthS$( 
90mM NaCl, lmM KC1, 0.66mMNaN(>3, lOmM BaCl 2 , 2. 4mM NaHC0 3 , 2. 5mM tf 
>Sti- h V £i**5j:t/10mM Na-HEPES^y^r-, *J*pH7. 55)rt"CiH3£S*lfcli5 
^£*L(Briggsb (1995) Neuropharmacol . 34:583-590£#J££*xfc^h Hft 
^11, Galziib (1992) Nature 359:500-505CO*#SriiK"f SfcfetCT h d tTy 
4r**r+5 toR2jjS»(82.5ril NaCl, 2. 5raM KC1, 2. 5mM CaCl 2 , lmM MgCl 2 , 0. 5M 
rhnhV, 5mM Na-HEPES/^ y V r — , 



P H7. 4) rt -C$J£ $ ttfcffi* «r*1% 

H7tt, a 7 nAChR51^6tl!;^VKTfe§[ 125 I]a-y>^n h^>^ £ 

ttHf«rfflv** 0 t©±5ftft*tt* XiR*^+»icRMSixr^5 0 Sa 
mbrook, Fritsch &; Maniatis, Molecular Cloning:A Laboratory Manual, %2 
JK(l989) ;DNA Cloning, Vols. I *5 tlfll (D. N. Glover«l985) ;Perbal, B. , A 
Practical Guide to Molecular Cloning(l984) ; the series, Methods In Enzymo 
logy(S. Colowicldo £XM. Kaplan^, Academic Press, Inc. ) ;Transcription a 
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nd Translation (Hames bJ11984) ;Gene Transfer Vectors For Mammalian Cells( 
J.H. Miller (1987) Cold Spring Harbor Laboratory, Cold Spring Harbor 
, N. Y. ) ; Scopes, Protein Purif ication:Principles and Practice^ 2 )R, Spr 
inger-Verlag) ;&£Xf?CR:h Practical Approach (McPher son £$1 



(1991) IRL Press) ft 
A. g« 

TAChRj fc8«H\ #gfii*fTtf;i/3y> ( fAChJ ) CDgS#£S* 

fc:|3^T*48. 

TnAChRj =af ytt7-fef/U3 9 



~y h*»fefta3E** (2olia lf^y K lottfllt^syK 1^ 
tt6*y«y K ^:LT lOllnAChROf^lC^CTy ifcttt Ir^nny h 
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o 8lO=a-nyat^nyh (a 2- a 9) *> £tf 3 ilO-i 

-pyjt^asyf (02-04) *^Ht$Jxr^So V><O^C0n^~nynAC 

Xenopus) JP»*M&rt:fc<fcU t h 7 >X7 = * Mfc«?L«« 



^D^Htl nAChRSr^-r-5"ItEtt*5fc<5 0 nAChRi^^^y h £ffi<Dl!<9 

Xtt*t-«»ft»**T«!*-rft. *W?«V^t HF££a 7nAChRf*. Dou 
cette-Stammk(1993)DrugDev. Res. 30:252-256i^EttSlX"CV>5o ?K16 r a7Xn 
nnOj tf>&&f§IS, ^SEW-^tTnnntt^ttfi-r^r ^/KX^T^yKOT* 
«Jfe$*Xfca 7t^i/ h$rS*-r^o LfcsJSoT, ~? h U a 7V251T nAChR 

a 7nAChR^S*-t"5 0 

*»*fctt««fea^tti«:»i05Rfi«r«*i-*. *o±5 4J6»Ktt, MURK 



-era 7^ KT-fctK t.5 l ocoggffcK&^Tii^-r^vi'^n -;/#— 
*4*3i-y =f** loi-*- FE?l**1-fc»fc*W8-f«. 5*SE**y 
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rS8«5«**J 45BI4, -*fctt, a£*£fcl4&fe#OX{fc<7)*Smt LT 

, «^c±oTtt, r^xA (ft) j i4, sw*v/<*irsfcri*5=o<*u 

r^y^yf-Kj ±J4tj« r^^^ffj (4, ^^f- 
*«r««-i-5t«)-eM:4v\ Lfc*^t, KO*«KI*, K, 

vmm&mm, mz-isyv =>~>Mt. tm+ml. vymtttzi-st!. 



itf/SfcttStttt&ili;* (stearic bulk) £8t£rf£E&, 04x14, Gly/Ala 
, Val/Ile/Leu, Asp/Glu, Lys/Arg, Asn/Gln, Thr/Ser:fc4tfPhe/Trp/Tyr£-&*!> 
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«fi3E*flciSS 5 # U * ? KK a - K Six* # y ^7°^ KtHCTS 

»4, #5e©7syfi&#»#y**^*^Krt©2Bi±© raKvj 3 



fcfflStt, aL-i * * - * I4te<£» ^ADNAW U -> t*:x v J- £ LTtefflSti? 

Sat, y h t UTftfflt 5 i i «5"C# 5. 

ra-KKHIj 14, mRNAlcK¥§nS.O t /X(4^y^^KicaK^tl5^y 
JK*w**KEWe*>8. «a-KE5U©«JHi, 5' 5fc88©«IRBM&a Kxfc, 
3'5S«S©ail5fltJha KVi J: 9 iSftfeftS. a-KEJlfcW:, mRNA, cDNA*5£ 



^XARIS) 14, Hl&iVCHft. SambrookP,, MB ; DNA 

Cloning, Vols. I &£tftl, ftlfll ; Nucleic Acid Hybridization, fiijflj£#f!8 
*JlfcV\ 
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HW$ri***U *©WAfcffiv ****** IfA-fS^y u^Kro 



7*7*5 K) £ LTJ§#$ft*r£;65'5rfrc*>!>, fe5VMi«±^y Artlcfflii 
$*v*;i£a*»rt6-T?*>*. i> 7^7^ ->0yj 14. -JKdtt, K^iNBJ&t 

n ur^ffl u wm&i a *f§i4, m^jws&F^— co^k y * * k 

^y^^^^K^fcii^y^T'^K^iaL-cms.i-s^w (zti-tt 
fci-*r #3PJT-fflv>* (Sftfc) j fcrit*© 

£ t>75M%, i *) U< Ji'>ft< £ t>85fil;%, L < I4#fc 

<fct>95«*%, *t>#*L<tt4>*< ifcwmitti^ JWfcSixfcjK !> 7- 9 u 
*f-K*fc»4JKy-<7'f-K-e*>5-£SrE*-t-5. fc*#£©!K9 K«r=" 
-K-f* (Sftfc) J ^y^^ud-f-m^ K#y^7*f-KSr = -KL* 

v ^©Sfi&H^UKttil-^* y 7 9 is** K«r*t 



77^y 


A 








N 




D 




C 




0 




E 




G 




H 




I 




L 




K 




M 




F 




P 




S 




T 




W 




Y 




V 











- *. 

t ha7XftnAChRtt, flRfft^HX LfcttOnAChRfctf LT3SH Lfc»tt*5«fc 
W«^K»fta»ttO?S**:iS-r. Witt, ~? hU o7V251T«**0»^i: 
kha7V274m, t hf4Ia 7 nAChRJ&g i Jt-<T , 3^«tt7 
h(0®glC»LT®<lS^-r5o *fc, fcha7V274Ttt, fc it^T 

t ha7V274Tfi, S?fc Kb-J-x!) hu4*?> (DH/3E) iC<t»9, H< 
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£%&&&m*mm^m^tez> aas^uwiaiziib. (1992)) 0 -^-p^ 



^^-Y^^tt^^^^^^tt^^t-?) (Nature 359:500-505) 0 $.tz, d-^# 

h a7V274T(D3^^^T^^ h""Cfc5 (Bertrandk (1992) Unconventionalphar 
macology of a neuronal nicotinic receptor mutated in the channel domain 
. Proc. Natl. Acad. Sci. (U.S.A.) 89:1261-1265) 0 t ba7^MSfr 

&^f*lft# S^ttSr^-T^y MJ^<tt/t h£>ffiif<Da 7ir£§!inAChR (Galzi^> 
(1992), fj^io^^Briggs^ (1995) Neuropharmacol. 34:583-590) 1 14** 0 
, ~? h U a7V251T nAChRlirtft£g^tt£^$ (Galzib. (1992)) 0 b 
b a7V274T nAChRtt, ~7 h V a7V251T nAChRt 9 , 

I^OmV^i-CSat-f 5 (H6) o 

t h^^ffa 7nAChR1r:/^~:y h £ a- K1"*DNA(4, y/A*fcticDNA (<£ 
j£^<fc*), ^fc^lv^<o^^(7)ffl^^J: , 9^M$ft^^>o) (c&&-f£t> 

T, b hX*fto 7nAChRf-^=-y h SrH^S-frS/tfe^, fc£>V^ 



fiIWACDlli^fc#<Dg|®t Lt\ RDNASrftffl-f £ r t 5 (Sambrookk, 

#j3f) o 

j^MODNA£#5fctf>£> 1 OO^Sli Doucette-Stammb(1993), fiftJifciSifc 
Ofc*59, Kit ba7nAChR*^3.=. y hSr=2-.K1-5cDNA«r*lBi-5rfc 

PCRJ ) *i^»«*^5-f^-E?flSr«^T**L*«LT, t h^Jltta 
7nAChR-9"^^s/ hSr^-Ki-SDNASr^So <fc«9f£L<te, PCRTi*. iiSD 

-MRfctt, 10-20*? Kg) §H£ffl1-£o tt:/9^-W0>E?!ltt* HE 
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ft*** 4»*ottB^lt»i- S r t ic J: !9 , 7^^- ttft t> O t + Z Z 
t^-egr^ (Zoler<b (1983) Meth. Enzymol. 100:468) . T'^'f 
^♦^^ U*^ K=y V»4fcli^^ V** Kaei»:<0#^ETt?DNA^y p< 

-f-tf-i/aVttif^fti-o *<D«fc5fcPCRifcW\ filitf, *S«fff*4 f 965,188f- 
, JR4, 800, 159*. f|4, 683, 202-f, fg4, 683, 195-g- (*ftfe©£**r#IRfcJ: 5 

SJifefcLT, *3fcDNA5>f *5 y -*»fc»Sifil>NA«r»* C £ "C* 5o DNA 
7^/7!)- te> Grunsteinb(1975)Proc. 



Natl. Acad. Sci. USA 73:396Hil|E«©*ttK <fc 0 r. £#"C# So 

T^n-^lcJ:^ o7V274T«*#*r#art34S?r«8-e*>55. 
> g$«*iSC?iSiaO, KlitWt hRNA GBl.Sg) ^6-*«cDNAtr. 
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y> (v) <Dftt>Q[zb\s*~> (T) ©a Ky*fctt*OBfao«fttr«l»+S 
iifcRIH-S («E*lS«l*5J:t;Hl fclMBSJifci*) . «7V274TO»** 

^t!l^^^fm, ^xlfWarner (1984) DNA3:401il|2«gO gib* y 



^tritt, Zoller (1982) Nucleic Acids Res. 10:6487fcK«Offlffi«ffttt£& 
U »t)©50%tt5cOE?ySr*i-So *««SE?iJtili^^ y y>T Xtf-fKIEL 
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as-«K»SLrv^a*fl:T. aa4ttR»*T ^a-tsr teto. sum** 

*J5§® (E. coli) DNA^y^?— 1 1 (JWW ttflUHfet* 5 
IS<£m->X? U^KZU (dNTP) W#ftTX?ffiffltT, W£*4B© 



*5 K£\ iiflftt, Clewellf> (1972) J. Bacterid. 110:667lC*5V^C«^£*l 

9##rt<5. Ba?iJ*^l4. <fc<*mb;h/C^5Sanger?> (1977) Proc. Natl. 
Acad. Sci. USA 74:5463<Di ? 7 f ^" d rv'ffi (£ b (-Messing b (1981) Nucleic Aci 
d Res. 9:309(r|S^$tvT^5) «-i9, SfcliMaxami P> (1980) Meth. Enzymo 
1. 65:499IC«^$il-CV^^atilJ:9S*5wt^t?#5. GC(Cgtj'««t?^ 
*fg-»f>;ft,5^:/KJEHi(band compression) OF>ajHi± x #J;ilf x Barrb (1986) 
Biotechniques 4:428lC*5V^Ta^$^^TV^5^ffi(-^tV^T-r TV ^7 / 
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5 0 JUttttSi^Xt^tt, ^cBS (Escherichia coli) ASjBJKlCffiffl 

, rvt'^y ^asjzt/x y vHtt*f*#ra*^n:'*£Wi-a^? 

KpBR322, ^J:tmfe*Ki^^-*-*ft4^6EW*rR«l^#tS« 



Change (1977) Nature 198:1056) , H)^h7r^o^ (Goeddel 6 (1 
980) Nucleic Acid Res 8:4057K:fcl>T#^£;h/Cl^) , *UUU Efe&Pl^n 
*±Wiae-T-y"sI?y— A*S^«tt (Shimatake<b (1981) Nature 292:1 
28) , ftbtWCtrpSSilWac UV5:/n*— ©BWlZ**i"6'W:/ 1 J s> KTa 
cT'n^-*- (DeBoerb (1983) Proc Natl. Acad. Sci. USA292:128) flS£* 

jJraK±0* (Bacillus) **«ttS/»— H*"*"* (Pseudomo 

nas) **^OftOlR«ttfi±*ttfflr5CidSprtt'C*5. 

T • h !J * (Pichiapastoris) , fy#n?t^ • irUfcf*>:n (Saccharomy 
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ces cerevisiae) $$£X$3LX • ^Ts^V^fy^y^ (S. carlsbergensis) 1£ 



HSft^tt^^^-tt, 2-/*ttS!&£ (Broach?> (1983) Meth. 
Ellzymol. 101:307) , CEN3 1 ARS1 k <D$i'cMi\ Z1Z\*m9t*n^'tZ>1t#><D 

Xli, Hessk (1968) J. Adv. Enzyme Reg. 7:149, Holland^ (1978) Biochemi 
stry 17: 4900*5 ^tfHitzeman (1980) J. Biol. Chem. 255 : 2073 £#J$£*lf;:^ 

fc Kn^t-f (GAPDH) yo^-^-*fcHT/V3-^fc Ko^t-f (ADH 
) WaRTtB^n^-^-, |^«(CGAPDHtC*3l5i-S^-^^^-, &iLTf£W 



erican Type Culture Col lect ionft ¥<D^W$ffi a>fcA#PlliB"C*>£ 0 wixfel;: 
II, HeLafllfi. fc hJI&JMIf (HEK) fflflS, =--X'^J*X9*-Wlk (CHO) *ffl 

fix SJE^A**-* (BHK) ittlia*^^*^*^ *it6^IR^$ix5to 

, «x.fi^>^T^i>>r/^4o (SV40) , ytxtemtrjfrx (rsv) , rfy? 

>f/W* (ADV) , |Jri/^trn— v^/U* (BPV) % 1M h ^ # n £^f/U;* (CMV 
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&£VM*£Stta 7nAChR^3.ny h fca- K1-5a3fcE*J©* 

0Hfl x Gopalakrishnank (1995) Stable expression and 

pharmacological properties of the human a 7 nicotinicacetylchol 
ine receptor. Eur. J. Pharmacol. -Mol. Parmacol. 290:237-246{CfE$££ Jx 

ft<&K«*t>&fcrC*>»K rM£^*iflflS (Briggsb (1995) Neuropharmacol. 34 
:583-590lcE4£^^&$rffl^^) , gAftUS (Summers** £l/Smith, Texas Agri 
cultural Experiment Station Bulletin No. 1555(1987) tc|5ffitf);fr&£ffl^£ 

o-y>fbae^^m^llZtb1-5^^^7 p n^-^-$rffiv>5 (O'Reilly fe(l 
992), Baculovirus Expression Vectors:A. Laboratory Manual, IRL/Oxford 
University Press) 0 
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, toi5ft!)#ym, [ 125 i]a-^>^D fc*«rtBT*>5 

h**ffli-5ifc#-C*6 («*.tf* Winzorb (1995) Ouan 
titative Characterization of Ligand Binding, Wiley-Liss, Inc., NY$r#fl8 

^K«r, **i«r*ai"*jli»*.»**llia***»bHftU, HUM'S. & 



£ It, h^77>f- (HPLC) *rfflv'^*ii#t?#ao 

itf, H*B^f K^fiKftWlwBBUTtt, J. M. Stewart^ ± tfj. D. Young, So 
lid Phase Peptide Synthesis, £$2flE, Pierce Chemical Co., Rockford, IL(1 
984)ftblWlG. Barany&^tfR.B. Merrifield, The Peptides: Analysis, Synth 
esis, Biology, E. Grossioit/J. MeienhoferiSi, Vol. 2, Academic Press, Ne 
w York, (1980), pp. 3-254&, LTtt* M. Bodansky, Pr 

inciples of Peptide Synthesis, Springer-Verlag, Berlin (1984) 
. Gross3o<fcU\J. MelenhoferU, The Peptides: Analysis, Synthesis, Biology 
, Its. Vol. l«r#J»**tfcV\ 

lOO»*Lt^*lC*V>TI4, @?a<&£*fc ha 7nAChR1^^ 



(Xenopus laevis) IMJM&tt ifOttiart^OitjSafeA^ i 9 r i * 
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w<D*&SrfflV^T, ttDNA4fcttRmRNA«w3-K$JxSt ha 7 nAChR* 
h«ft^O«fB*«TOtfe9i-Wfli"rSwfc36S-Ct« (Dascal (1987 
) CRC Crit. Rev. Biochem. 22:317-387£#JH$*bfc^) . «T3-K-TS 

■fr*. ft$L£iltz.m&t ha7nAChR^ISI(t ttU&AaSEflfc (intracellular 
voltage recording) , 2fl&fiJEB£&* ^^f ^7^* Wi^Ot^ 



xty-ziytf-fZtzMz, nAChR 
mtha 7nAChR#y^/f-K£>^y ^274<0ffi«l;iTS 
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/•■*«r*1-5Se*l: ho7=3fytt7W^3jy$*# (nAChR) *K U 

2Et£$rff 5 (Adams <b (1989) Degenerative Disease of the Nervous System, P 
rinciples of Neurology, McGraw-Hill, NY, pp. 921-967) 0 Z.tlb<D&£<0 



^iaffltt«r#-r*^^^Krtw*»K*^ &*v— (C. elega 
ns) fc*JtSffitttt#a*ttiwB(BlU'rv^5 (Canessab (1993) Nature, 361:4 
67-470;Callessab (1994) Nature, 367: 463-467 ;Lingueglia<b (1993) FEBS L 
ett318:95-99;*5j:tfVoilleyS> (1994) Proc. Natl. Acad. Sci. USA 91:247-25 
1) e deg-3#>s*?W*P<D^t>*PZ> ry>T > - ^ . yyVt^B 1/ (gain-of- 
function) j ftftCJItt, /hSftl|a©=a-nyoaifitt«tt*r§l*iBw-r ( 
Treinin£>(1995), ffijg) . £ O^KJIOVmttr. JlfeOWWKWLT , 

*fe, 4 (sensory gating) , fc£«fg<D&£:fc<fctf#£KW 

@l£ (oseoarthritis) ^Bi»Lfc**) 4if©P»#©fftifir*fflftft*4ll«:^ 



-26- 



ISo 7nAChR£>fiH±ffcl*, jBBJfi*»«>«^. Donnelly- 

Roberts^ (1996) In bitro neuroprotectiveproperties of the novel c 
holinergic Channel activator (ChCA) , ABT-418. Brain Res. 719:36-44* 

o7nAChR«:ieffli-srfc»"c*s. iiPtt«fc:»^T©«M5W-ra» 

4S«»#i»J*ft9, :oMo 7nA(M^Bi«tStttt«33J:VB>PJK»-*5 
V^T «St«:e»"f 5^6"C*>* (Bertrand*5 iWhangeux (1995) 



Nicotinic receptor: An allosteric protein specialized for intercellular c 
ommunication. Sem Neurosci. 7:75-90) . Lft#ot, fc h^nAChR-^^^ 

-Stfc^/H:*t?2TOt5o Sfefc* Jftlo 7nAChR*^= y 
fev^r^fWffi^itfWPtttBSr^tLSafcftlB^T^^ h-e**!i* 

(Dotcom*, t ha7V274T nAChRlCgl LTU 3 
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f- ■*y*/\'ZmWrt-Z>te}!(0{&(D*1}~XA<D-tt)!>, R£S« 7nAChRlr:fc^T 
T>^^-^ h-CfcSri:i6S°Ffi6-Cfc5 5. E«©**=XM*. U£3!a7nA 

tt*te*r£Sfl:-r6fB*li. 3E£a7nAChR fc ha7V274T) fcjSltS 



y # V K©a**5 i U$bfB£»£3S a 7 nAChRiC jolt 5 * J: tf»tg fc it 
S r t K J: 9 fFffi-f 5 £ fc Ji^figf* 6 5 . fc^&l fc nAChR i <D*BZftffl I* 

7nAChR3g5!,& (0JxJi« iSHft© h 7Wi * MMIUgiSfflflSSlfcl* 
aA$*tfcP5^SI*fflSa) «rffl^Tl^g-*-3C a 7nAChR<7?MS^W 

£fc*lc> «a*MWH©BMHw*«ttfc«Si>5t**»'bUix*v\ «*.«, a 7 
nAChR-tJ-^a.-s' hoil*fMfc«Sr**fl:i-5yj»VK (SB#T^=* hSfctt 

Bflt Gtt. £*. («l#*!*JJ:t»»#»R* 
) tt?4>fbO:»?vaJlK#^tt9 fcfc*Tfflfc y#^Ktf>5!£, £&<*7nACh 



7 nAChRf-^3.- ;/ b ©Stt{t:aS*ffiJ&{£^#jT*fcS fc ^ 5 Umii, a 7 nAChR-y-;/ 
tf, Donnelly-Roberts^, flftSSr#fia$tLfcV) . *-<Dp< U -XMttWtztf. 
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Sttibiw J: SCa 2 *gi§tt<7)*ifiMC X^>m^a7 nAChRlC £ 9 Uit £tl£Ca 2+ jj£A 

, a 7^mzmULtldeg3^<D\hm^m^^mir^^-^U^>^ (C 
. elegans) X*®,&ZtlZ><D t b < ^^l3?ESr5l t & ^ t 0 Z>Xhh 1 
o *>5t,MS$fc, a 7nAChR1f:^~y g£#<D#jg(£>^[; (#J;ttf> f£ 
lb =2 y ft / - > 3 > ^ lb Iftigttn y ^ p< - i/ 3 iCfk) {Cfe^Lfc^^- 

0 



*fe*fflv^BSt5wtis-CJ5. loo^J:9 4*Slt Kit Fa7n 
AChR^y^^ KO/<y ^2740>ffi«fcT ^ h a 7nAChR 

) t^J:9Blz»PrfB*LacSwithch*) - £* s "C£5o 
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f^j*a^y ( tmlaj ) *fciw*$5sy) ©«ftTi«8t5:t* 
ftBtHHttteW*. *H#*BJE*r«ilL5*wi:lcJ:9WIJ&r* 

ct 9 MA* $ Jl* r t tt, a 7 nAChR^ P y * - SrSSif 5 * £ 1 1 X 9 * 

lCfc9tMfc3*tS) tUtt:?^ H^ft Knyt-< (LDH) tt£0>MMt 



AChRJ:ID*L<*SSL-i-SffiAt-HL,T, &3VM«£^nAChR<bit^T^SnAChR 
»t^^y h«r»Si-5nAChR DNAffl©*!) W K^n 
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*ftr-fe^a 9 ^ ( TAChj ) , =9^— <iasi, mt4ry#?yv> ( 

TdTCj ) , y^Wi/y^J;i;t8^*^7^ ^(rMECj)ll, Sigma Chemical 
Company(St. Louis, Missouri, U. S. A. ) j&»feA*Lfc 0 JMbfc*IIS*fc Kn-0 
-xi)7D/f^y ( TDHBEJ ) iSi^aiVil^^!!*^^^ ( TMLAj ) ft 
% Research Biochemical s International (Natick, Massachusetts, U.S.A.) fa 
bA^LtZo YVX'O' (3-7 $/&&&mx-7As*x?A'**:/xfl'*1—h 
; Finquel) Argent Chemical Laboratories (Fisheries Chemical Division 
, Redmond, Washington, U.S.A.) fabA^Ltz 0 
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fc h a 7 m £S?cPNA<Pai8t 
Elliott^ (1993) Soc. Neurosci. Abstr. 19:69^^ ZtlX ^&%±ft fc h 
(MRCSPGGVWLALAASLLHVALOGEF (E?iJS^3) ) ££tf<fc5* Do 
ucette-Stammb(1993), fflftg 



-C«£S*VC^5fc ha 7nAChR1^^~;y hcDNASrtffli Lfc. $kT<0*V*Z 
2 KSr^jSLfc : 5 ' -GGGGGCAGC ACT(XAGCCCATGAGGTGTAGCCCCGGAGGAGTGTGGC 

TGGCACTGGCAGCATC T CTCCTGCACGTGTCCCTGCMGGCGAGTTCCAGAGGAAGCTTTACAAGGAGGGG 

*5ir/ATGBB»3 KV (*^) ^hm^H\CWt<2^ KVOt ha 7nAChR^"^ 

hcDNAE?iJ«r£*rr 5c ttttt, JS±4^^A^<^K*r3-KU tt 
o 7nAChR^3-=s/ hcDNArtJd#fti-5Hind III«ffi (TiHIB) 
o Xhol*5J:tWindIII»ffili, ^ K^B«UTj3 9 . ZOlt&Z 

Hindlll-CiHfllU o^T\ ^ftXhoIiSitfHindlll^JBfkSnfcfc Fo7t^a 
= y hcDNA-&#-r5pBluescript^^^-rtlcajeLfCo w*blc£!U ^Mt 
h a 7nACWtf-^M* K-J-S*fcftcIMJA«r#fc. ^OgftfiftcDNAOE 

J0JS> ^ft^^-^xyi/y^l: J: 9»BLfco KcDNA£XhoI*5J:tfNotl-C 
pBluescriptd^fe«] «E5' £!±iSf5&* 1// * 7 



— BstXIT^:/*-***^** BstXITilMfcU pRcCMV^*- (In 
vitrogen) ©BstXI«KffirtK»|£Lfco ^-rt©>T hOfilRltt, 

a 7nAChR*^a.ny hcDNA**#|^«^«^S»*^OWIfi»Wr J: 9 ft 

77 D^y^^/W(Xenopus laevis)gF^Wafi"CO a 7 nAChRCD^^ 

77!)*7^#x;U (Xenopus laevis) 9Pttftjfi<Dlfl8L g^ttRNA^fcttDNA 
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temtpizmnnftte u^^t * ha 7nAChRicBBLrroriEtts 

jxT^S*tt(Brlggs 6(1995), fl»»)iC«ofc 0 JFttttlll&ft, 100g/ml<y 
^>fc£*+5»«<&BmhJ8« (90mM NaCl, ImM KC1, 0. 66mM NaN0 3 , 0.74m 
M CaCl 2 , 0. 82mM MgCl 2 , 2. 4mM NaHC0 3 , 2. SmMfcVUf Vgtf" h » * A&^tflOmM 
Na N-(2-t Ko^^^)^5^>-N , -(2-3c^y^/U*>'K) ( iHEPESj 
) /^^77- &*& P H7.55) <K \l^\SX;\zmnL1t. lOraM BaCl 2 ££ 

#LCaCl 2 *J:UWla*r*<aa»arth8««t», -6<toVO«»«fc-C«ne Lfc. L 
*»Lft*&, vKoa^Weii (06) % iS««j«-ttEiBff«rj||3gi-5fc* 



SBftfcSffci*** =17 hy a7nAChR«rW5C+^fc»lCGalzie>(1992) t 

*(r*-CfflV^6ixrt>5*frSrii»"rafeif>lC, OR2*5<fctfT hn (82.5mMNa 
CI, 2.5mMKCl, 2. 5mMCaCl 2 , ImM MgCl 2 , 5mM Na-HEPES (pH7. 4)lo£X$0. 5MffiK 

0-400m£JlrtlriaS$tbyc^yv'^/7 ,> ^- 77"!) *-*-t Srffl^T, 7=*= 

9«?**ia«tfc 0 7=*=* hi:*i:7^^ h^^^/y/u- 7:/ 

fc ha7V274TOJ&^te, t h a 7WTOJ&£ t tt** 0 , 3ISWcW^t-if 
5«fRj(-fcofc 0 Lfc^oT, URMKfifS:, ^CJP«*BiatC*3ttS10M AChO 

^Bwr©g*»*aoa»tt*aw-r5fcj&t, iom aoioesk:** lt£ 



fc h a7V274T cDNAOBffl 
JBm^^^-rt-eaEfta^^Sr^S-frSfcfelC, P4Sa 7nAChR^y= 
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m<tLXm±ma 7nAChRt^A=.y HcDNACD£&gEJIKtf£#, S^^^SW 
^■Sr»±Sa 7cDNArtlCf-^^D-=.y^Lfc. Jfl 1 XS (A) X\t, /JtScq^ 

£-£fc 0 *u**-K«\ «t^O»ii"ett!>/<-^^7-f^- (X- 

3') rtJC, fi^*OBrK-ett7*7-K^5>f^- (Y-5') ft 
J|»PCRaft^EcoRV^±UlCpnI»JIR«BffiSr^#-r5 <fc 5 \C ZtlbV 2r><T>K%? 

gvv££>5*»rjm, 7*7- K^a^^-f -GTTTGGGTCCTGGTCTTACG-3' ( 
Gfl**5) fctt*««JISr»»i-5 y ^ P^ai^^ ^—5' -GCAGCATGAAGGTG 
GTAAGAGAG-3' (E?IJ#^6) t £<£ffl LT^Jtt «V^«3 f F3# 



{-K^3E*«rftJ9-r57*l7- KrtS8^7>f ^-5 * -CTCTCTTACCACCTTCATGa 
GC-3' (EJlJ#^7) t y^^-^^^y^^^-S'-GTACTGCAGCACGATCACCG-S' (G 
?"J#-*§-8) t*ftffllt4fi!cStfc, PCR<D*#te, 100ngO&Aa 7DNA, 2XPfu 
/<vVr—. 100ng(D4^7^^— M*5J:U J 0.625UcDPfu^ (Stratagene, La J 
olla, CA) 0*St<Ot?*)ofc e Perkin-ElmerSeOO^, 95*C-C24&M 

^2PCRXm (B) -m, R^»^7-f^-Sr«fflLT, ^ix<b<£> 2 0<DmftZ 

&Xg (0 -CH, XS (B) OKfcSrKpnIJSiWEcoRVCiHfkL, y^SSL 
, ^»KpnI*3j:t^coRVC?H^*ixfc»±ffit ha 7 cDNA^^S^ Lfc 0 ft**cDN 

H2A—2CW:, t ha7V274T cDNA^^SflW;* ^ KEW (G?SS#D 

Sr^1" 0 t ha7V274T«*flHDT5/RG?!l (G?!l#*2) t>, IU2A-2CiC^$ 
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b htt7V274TfeJ:tfff^l!iiAChR^j3tfa7^^ HcBI1-&«fl-JSgl»« 

»EOt^9 77!)*y^*x;V (Xenopus laevis) WSttlfirtlcaALfcSI 
M£«l-eH«LfcDNA^?>*aLfck ha7V274T nAChRf-^^y hSrttfflLT 

U 10IIAChlC»-rs**lC#LTIE«fkUfc o ^-^jK (113) II, jE*fb&« 
(ACh"Clin=4-10. ytlin=3H, GTS-21-eiin=3-5, ABT-089Tlln 

=2-5) 0¥*&±s.e.nLSr^-r. i3C^tMlt a 7»±S!fc*5tt*GTS-21 
fcilFiOTHWg^Mi-S/hSfttftfftlftV^TBEf**-* (Shigmaploty 7 h^zcT 
, Jandel Scientific, San Rafael, California, U.S.A.) \ZhX\ttb1t b/l'S; 
Sr^l". b ha 7»±SnAChRlC*5l^T, AChio «fctf M-m^VI*, -til-PiXlS 
6 ± 20 m M** <fc 1583 ± 1 0 » M<DEC 50 fiI , *5 «fc U * ft^tlO. 94 ± 0. 09*3 X Xfl . 2 ± 0, 2 
©tyl4R***TtTV^fc 0 GTS-21*5j:lfABT-089tt, JS«#81-#Tffffi-C£* 
V^EC 50 fiSr*-J"6a»T^^ h-Cfco^io b ha7V274T nAChRI^*5»t 5»A*5 



b ha7V274T nAChRl£*5V N Tli x ACh*3 it5(-)-- = VI42lfiiJtfJ T*> 9 > *tl 
<^*U. 02±0. 04 m M*3 i 150. 94±0. 12 jz M(DEC so fii\ teXTfZtl^tll. 8±0. 2*5 <fc 
t5l.3±0.2(^)t/W«jR«r*LTV^o £&fc*LV*;i ifctt, GTS-21!*, b ba7 
»^SnAChRlC*5ttS«tOSV^»T=f-^ b»*fctt£< SfrBRttfc:, t ha7V2 
74T nAChRlCjoV>r(i^T^-^ h"C*>!K 4. 3±0. 3/i MOEC 50 {t, ££151.5 
±O.l<0fcyV«ft**LTV^ o ABT-089tt, b h a V274T nAChRKfcV^T 

, i^^d^^fc^ 28±3/zMCDEC S0 M, *5J:tf2.3±0.4<Ot/V«**^r 
LX^fttK Ztll*. 4Q±\%<D%}$Z%Gi-Z>U£T=t~X hti>of: 0 b hnACh 
R^u? hto:^?)^^ =17 MJ a7V251T^V>Til=.r7 MJa7 

^miMhRt^xAChmBm^mmm^hti^zt (Gaizi*>u992), m& 



mttmt ham nAChR £ It® I fcb h g 7V274T<D?£tt{bfe tVfttt&& 
AChOEC 50 aS (^tl^til MM*5<t 1^200 mM) S t h a7V274T*5 XXft 

^ra^O^-^^^^ftftSiSEJwIiiLTttjEL-C^Six-C^a (04) o AChli, 
t h a7V274T^ttlO«?B. t h a7WT(Ctt2. 5»RQ3^ Lfc 0 tho 7WTO h 

x<D®ftbmfrvttj&(omm%<Dxsu tytn^y? (tics) 7=*-* ha 

t h amUTOfogft, t ha7WT^f£;^tit-<Tii<Stt{t:^n»gUfco 
IH«tC, hynAChRIi, AChlCtf^LT, X 9 il < fittft $ ft^S t 

(Galzi£>(1992), fit*) • 

3SIKW4 

b h a7V274T nAChRtCioit 5T H?5tttlBa-f SnAChRT MPff 

* 

v>t TsXij^y (DH/3E) , d-7^^7!)V> 

t£t?<DiMMT>9*-* Mi, 7=*~*h£ 



LTSffl^^S^lC, ^7 h y a 7TM-2 nAChR£^#tC:fctt5£g£f£tt{t 
-fSrtdSWIBLTV^ (Bertrande>(1992) > ^) 0 rixli, ^— f^r^ 

Wfc^&o^-* (a) «*lAalR#s*#llWfm*^*3v^re*ra 

t^J:9^ffl-T5CfcS:^lftL-CV^S (Bertrand^ (1992), 0 

t ha7V274T nAChRiC^Tfi, DH 0 E (IOjuM) <>*fc, 7 =*~* Mil ft fit 
««JS«*i£ttfl:Lfc (H5Sr#B8SixfeV^ 0 LfrLK&b, IOmM DHbE^AC 
WS»©66%*>©*# ^^JC&^^jgLfctlP^P hi; a7V251T nAChR (Bertr 
andib(1993)) £ liRfc 9, ^ft b<Oj£«li/h$ < , 10//M AChKM-f £J&«:cD2. 
8%~6.9%0)|Bffl-efcofc (^1) o ^^r^^K^^r ^M2rt0 2o<Z)S<C5ffl 

1-£ (Proc. Natl. Acad. Sci (U.S.A.) 90:6971-6975) 0 
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t ha7V274TICio^rii, Ztl\t, nAChRT V* hO-jKWI* 
A (lOnN) *5 



nAChRTV h-C*?5^^7^7^^ (10m M) £*tOf£ffl 

ACMC#1-£&*rtfa#®«J££<^ 

MEC, IOjiM) , p**7l/ (MLA, lOnM) > S^t Ko-j5-*5^D>f ^ 
^ (DH/3E, 10m M) *5±tFIS*» (07^b#i) 

, ■T'<TWhU-^^BB-rai0nAi3J:V2»RIS:*1-o 



»1 
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nAChR 


V if y K 

(ju M) 


iOpM ACh 


PI§ $ (%) § 


l/i M ACh 


10 M M ACh 


a7V274T 


DH/JE (10) 


4±1 (4)* 


69±5 (4) T 


52±6 (4) r 




d-TC (1) 


-2±1 (4) 


99±1 (4) 1 


97±3 (3) r 




MLA (0.01) 


-4±2 (7)* 


103±1 (4) T 


95±3 (7) T 




MEC (10) 


-1. 9±0. 2 (4) 


I01±l (4) f 


53±2 (4)' 




ATROP (2) 


0. 1 ±0. 1 (4) 


28±7 (5)' 


13±5 (6) ! 






lOmM ACh K 


200 n M ACh H 


lOmM ACh \Z 


a 7WT 


DH/3 E (10) 


-0.2 ±0.1 (5) 


41 ±10 (4)* 


23±2 (4) 1 




d-TC (1) 


-0. 1±0. 1 (5) 


28±2 (4)* 


25±3 (4) t 




MLA (0.01) 


-0.2 ±0.4 (3) 


100 ±0.5 (4) 


99±0, 4 (4) r 




MEC (10) 


-0.3 ±0.2 (3) 


82±1 (3) T 


85±3 (3) 1 




ATROP (2) 


0. 2±0. 5 (3) 


4±3 (3) 


12±3 (3)' 



BSI& : DH0E (v>fc Kn-j5-x ^o>f ^) ; d-TC (d-y 7 U » ; MLA ( 
^/H)*^^) ;MEC(^^^7^V) ; ATROP (7 h n tT» 0 
* p<;0.05 (OlZtt-fZhCO) (X'T-^—TyhOffiWt&fe) 
t p<;0.005 (OlC^-fS^O) 7^ homWt&fe) 

§ Ach^*f-r5jc&«©a»* (%) 



mffi (AChtc»i-5**rt^t«i««*03'-5%) «r£SLfc( 
4<@*2tl^t ha7V274T^*fflJ5&(^^V^) 0 K^lRlf «jtl£¥tt, »Jfc (B0« 
) ttttO$3£ft* fc it § P nAChRtf)^ -Y ^/H6»f J; S fc CTC* 5 RTtt 

fe&hZo ^i^ftTOt ha7WT nAChRK&^TfS, DHjSE (10/zM) , MLA ( 
10m M) , (10 /z M) *5j:WKy#*9!J y (lpM) (D^-ftlh. *T 

«*rtrt#XH^ft*««B6*«r±<«3BLW»ofc (Si) . A*#yv&7 
-st-d^Ts h-efc67hnf^ (2/iM) nAChR(C*5^TI5tA/iff^ 
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t h aV274T nAChRiCjolt 5T =f^* hSttlCBBj-SnA'ChRT V? KPffffl 
(HBft-fr**, t ha7V274T nAChRSS <fc t h o7WT©W*lcS3{t5nAC 
hRAChlC»-f-5fi?ar©Ty^^^ b t LTi¥*Lfc 0 ^ft^ftCDnAChRKo^T 
, 2ffi^O»a^ACh?r^fflt^o lOtt, ECBoftftifiOt© (a7V274TltlMM 
, &<fctf a7WT-ef2200MM) "C* 9 , fc 5 1 oil, ft*J5¥l"< 



/WtiSOfcO (a7V274Tt?ttlO(iM, *3 <fctfa 7Wrmi0mM) ~Qhitz 0 ^ 1 Idx 
-*&3*1- 0 DH/3E (10m M) > d-^7!)V (ImW , MLA (lOnM) *5£U^ 
yfr^^V (10/iM) ft. P5^0nAChRiC*5^-CT^^dT^^ ht LTf^fflt^io 
^fflif*5 9, a 7 jilRftT b-e*)5MLAtt«F^»*T*>9, tha7V2 

74Tfeitft ha7WT«rl0nM<Dj[ia-eJK»rUfco »*SV>ril:, * # S 7 S ^ ( 
10 mM) > DH/3E (lO/i tf) *$J:tW-yjR*?y ^(lpM)***^-?^ kba7WTJ: 
•9 fcfc ha7V274T£|fiSLfc<fc 5TNfc*c T h n t e > (2/iM) tt, 1 M M AChlcM 
«t ha7V274T<0fSff£28%»«Lfcj&*, 200 /zM AChli»i"5t ba7WTO/S 

&m&<Oh(h\Z±Vm\&ik£tlZfttEliJ*X$ V ^g^ft&frf S(Kusano<b (19 
82) J. Physiol. (London) 328: 143-170;Davidson b (1991) FEBS Lett. 284:252 
-256;}o,fcUq)ascal<b (1980) Life Sci. 27: 1423-1428) 0 LfrVKfrb. 
, t ha7V274TiC^5T hntVOf^ffl^|ftMrS-tlC*t*V^J:5^fc5 
o nAChRTV^^^ h"Cfca>**9$ V (IOmM) tt, Thnt'y 

|C X t) $ tLfch- a 7V274T0F#« t&5fl*3fflt;::fc^ 



DH0E (10/zM) te, *il*5EC 50 AChlS«S:a*i-SJ:!9a< % tba7V274T*5 
^ 7 ^ (10/iM) te, b h a7V274T nAChR^joV^Tft, EC so ACWSS «fc 9 S 
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<**ACW&g«:»SUtj&K fc ha7WT nAChRKiSlvCtt, * 5 "Clifc < > 

tt^ttftr h-7=r~* hSE^ffl«r*LTV^pTfiBtt 

Lfci^oT, t h^a7V251T nAChRte, T^=-^ h <Of£&it\Z.%fi' ^^(DfSt 

l*> JMa^l7hyo7V251TnACIiRi:aWHLT^S. L*»L**6» ^tl^^S^ 
ftte, DH0E (10/zM) ^ ~I7 h'J a7V251T^*5lt*66%OT^^ 
Jt^T, t ha7V274Tftfaf @fl[£3§< L**flSttft U4*»ofcAlC*5V^Ttt, * 
fc, d-7#^7!J >£\ ~? h ]) a7L247T nAChRlI:fctt5^±fcJEg£ Jt^T, 
h-a7V274m^^Trt^#®a^^§^4^L^^ofc>SlCioV^T^^orv^5 



(Galzifc(1992), ftT$ ; Bert rand b (1993) , 0 l^ot, a 7nAChR$ 

o.7V274TtwB8i-s^*a«asr#a:-rst, *oftatt^s^s>£, 

b h a 7V274Tg«£& 
IOmM AChlC^f-fSb V o7V274TK*nAaROl£SOflit*f«E(OBi«tt, Brig 
gsb (1995) Neuropharmacol. 34 : 583-5902 lCiE®<£>SSflff@£T, IP^ttHS 
JC*5^-C»05eLfc, Ztl\t, &sT<T>2 0<0$LWT-?'ftfti1t : (a) Ca 2 *#c#ttC 
rm^O-^Stt^^^if5fc^i3a 2 *^^^5&^Barth^?S (90mMNaCl, 1 
mM KC1, 0.66mM NaC0 3 , lOmM BaCl 2 , 2. 5mM bVu fcT >-g^ h y ^AiSimOnM Na 
-HEPES, pH7.55) (Briggsfc (1995), SMIKEfQ »P0) 4 ffl<D0P«*M&, &<fctf 
(b) Galzib (1992) Nature 359 : 500-505(CS3l>T«e>O=17 h y a3EStt*> 
W^ttfflSnr^5t>O*iiKi-Sfc^^W»Lfc0R2S» (82.5mM NaCl, 2. 
5mM KC1, 2.5mMCaCl 2 , lmM MgCl 2 , 0. 5 # MT h n t^jo J:t/5mM Na-HEPES'* y 7 
7 — , pH7.4) *0 3ft^9P&IM&, ff*>fc<Z>*ftTiw*5V^t, ^(Oajeifi 
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h a 7ir£SnAChR (Briggs £> (1995) , 8M) *5«fctf-!7 h J a 7 ff£SnAChR ( 
GalziP>(1992), ffift) ttrt^#»«i4Sr*i-*, ~? h !> a TOSlTSEftfttt, 
t«0J:5*lE«ttfc**«*»ofc(Galzib(lW2) i HW). 

Hffiflj7 

iB^JSr^Ly^-f (geneticin) »ttOSStt!NBJia*oa^fc»0* 
^>Ti/>ilBttiSe^*^W1"5Ktttt*m^^^-pRc/CW (Invitrogen, San 
Diego, CA) fcJfllfVt, t ha7»4S (WT) :fc<fctf a 7V274T£«£»nAChR«r 
t hteil^iWfiS^HEK-293^lC h7>^^^^ h L?c 0 ttcDNAtt, Gopalakrishna 
n<b (1995) Eur. J. Pharmacal. (Mol. Pharm. ) 290: 237-2461:: Kffi£> V #7 * 

(gibco) fcfflv^ }>7^7x^ h-f£ 0 ^cor^n-^^fflvN-r, 

fc ha7WT nAChRtj8a-r*3c36*ttia»* s f^»*nr*3 9, riltt. 



ioiWa^A^^^-r (Gopalakrishnan<b(1995), mrti ; Del bono (1996 
) J. Pharmacol. Exp. Ther. (HUM*)) 0 BTI^tfflfflr-^tt, * 

fc ha7V274T£fttttt, ~=i^:H4T =f^^ £ 9 *l5 7< 

A^LT»Jfi«tftt^*5t#^&nS^--3iW*^ (C. elegans) deg-3 
(u662) ©a*tt»«5MK#-r*«Hltt«:«#»-r* (Treinin*S£tKhalfie ( 
1995) Amutated acetylcholine receptor subunit causes neuronal degenerati 
on in C. elegans. Neuron 34:871-877) 0 fc h a 7V251TX*nAChRtf>JS£tt, » 
fea^JSflfiOWKtt-e*)** (04) , =y hP o7V251«*nAChRfcRI«K, 
^^<i§^Ca 2 " K Sigtt^WUTV^, ttStSfleOlSttft* 5 , fca&frT-Ctt, 
i§PJ^Ca 2+ ?5l£A^5ltSr t, LfcaSoT*U»E«H<. 3 6fc, a7V274T£3 
Bma±«SLTl*6#P«NUSHu fc ha 7»*SnAChR«r*ai-SJP*»lia«l: 
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«ftttKMffltt-Cfcofcfc», t ha7V274TgE#lnAChR#, ML 



Uifihio Lfc^oT, t ho7V274T*5J:VBB3SKftnAChRtt, 7^*h<0# 
Ifilittlt a7V274T^fr*SU^^*ar^Ji«fla^^*Wb^lC»J 



JSa^W^ft («Aff, t: ha7V274T^M#) <D«IJiatf*tt»*Srl»*L5 * 

ffiffl-f £3£^<^*— O 1 oteLacSwitch^ (Stratagene) w*Ui, 
ae^*5.«r»J«i-afc«)Jc5^ h-^^n^OgitiSr/Bl^o LacSwitch* 

SK^ttUcU ^l/yf- (p3'SS) *5iW»»ttlac-*«<U-^- 
— (pOPRSVI-CAT) ftfflV^fi. ffi£fe«»iRHt, p3'SSrt«>/»f 
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ae^sr^brii^^ttSo hek-293* fcr^ft&omao h^v*?**^ 

-^-KStl-fcUcyyUy^ IPT 
Gtt, 



5 4*©3KR^±9. >^hnro»fi5E©«^*lt5*««**a 7nACh 
R<0«MMOii:«ttftfP«35S pfflt 45. 

t ha7V274T^Sff^»«*^^^1-^^^^^ i HJ^-r^^^^il, HEK- 
293»jart-e©BEcDNA<0-iBtt»5loa, ^<D^m. (i) H3/<^ 

/I— (4%) «?:5»«feU 4#«Bfi*Sttfe**#»i-Sffi**»«r 
5::fcfc±»K (ii) **rt^ttm$*tfc*MaK»*7^ H^Tt Hny-J— 
* (LDH) ©U-<^«r, jRBII&S«POjB«i:LriBl^i-5rtiwJ:!9 Don 
nelly-Roberts <b (1996) Brain Res. 719:36-44) s (iii) £#t£<7)fgg<!: LT 

9 (Witf, Little b (1996) Br. J. Dermatol, 134: 199-207 ;DSouza5> (1996) 
J. Neurosci. Res. 43: 289-298; Malcolm b (1996) J. Neurochem. 66:2350-2360 
) , (iv) g»^0 3 t^?A^Wi^(MtH Wrobelb 

(1996) J. 

Immunol. Methods 189:243-249), 4fcHIg?gKR<0^±ttSfcttJWlia«;M«jB 
iftSPtt4a«*rfflV^6^4j»prft-CJb5 Alison** J: tfSarraf (1995) 
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Hum. Exp. Toxicol. 14: 234-247 ;Didier<b (1996) J.Neurosci. 16:2238-2250) 
4fclj:SSh7^7x^ HUM (»») , fc ^« 7»±3!!-eh5>*7** 
TtT^Po t ho7V274Ta*^3Ba* s »JiaiSSttlco4*5r i*s«fB$ix*L 

b h\z*s\-fz>a7\274mmft<D&m*, m*-\*f, #v *7-nmmRfc (pcr 
, a 7asn*sr*m-r5fc»jwa<E^pcR ( trt-pcrj ) zm^zzttf 



*im\z-rz>-eh?> o o V274T«*dS± C 5fi?iJRHiiir ^ > h2«r£tr 

^*fctt-t©«*l*l:»*k4*, (b) ttK»*^fo««*y^^utf 

7D"?a.~y hmRNA(0cDNA4rtj|ffl-r$fci6Ofc5 lO©*feli, (a) 
tffto-CcDMA*#, (b) Ig (a) T»fccDKA*:*«U, (c) MM-V^t 



X-5';io«}:lW-3') «r«fflUr»*+5Ct*T?#6 0 fcttiXS (c) li, «3fe"T 



ft< it^T©2oo^-('7'(Df&jK?rfi 1 /j:5ci:^-5IIEt l fc5p : (i) ^^/v- 

9*sr:^>'*fctt»»$iifcjk^HwaattSr*+s»Joft^'*4if«>a»i 

ftct 7 7^^ *fc(4 (ii) SE^W<^K©-&fiS;Sriajh-t-Sfc* 

cDT^-fc^jHJ W^K-geSK^xtf, Albert3o<fcmiorris(1994), A 

ntisense knockouts: molecular scalpels for the dissection of signal 
transduction. Trends in Pharmacological Sciences 15:250-254Sr#M$iXfc 



-45- 



*fctt (iii) mUftjfoMttfrftl- 



KJIt LT<&f&«. #J;Ltf, Tyft^t!) K5* -GGCTACACCTCAT 

GGGCTCG (gayiJ#-^9) i«fflt5:t#"CI5. lfc*ot, 

6*5** v*f KB*0*>5' a - K»»Srtt«i- * - t *-C# So te^^Bi^l" 
* y K<0C^:fc J:lM£S:tttf 5 <t 5 fc, DNA* !J ^ 9 K«rR 



ryft^tu =r*^ u^ra, a 7»£&fcj:tm74T<D*fBftfciM: 

Stt, jWJ®«S*fc«<i^iWflai§m^»i"^a7V274TO^S:Pffi-rS lOi^J 
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(Oyyu-^l^ mtto<D®&& a 7V274T££#t;: J: 9 it* £ ft £ ri^a^Wft-f 
5 



j£-T5a7-fe^*5j:tf zf^^U^K Rft^ft, 5' - CGAGCCCA 

TGAGGTGTAGCC (R?!l#-J§-10) *5<fct/5' - CCAGGCATTCGGAGCTTGCC (gB^J§-^ll) ] 
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EM* 



( 2 ) E * «• 1 tf> ffi $8 : 

( i ) w © m : 

( A ) S $ : 1591 %£*)- 

( B ) S! : « & 

(C ) : - *« 

(D) h # d ^ - : & IK tt 
(ii) E?«£>*I3g : Genomic DNA 
( x i ) j£ 91 : E » * * 1 : 

CTCGAGCCC ATG AGG TGT AGC CCC GGA GGA GTG TGG CTG GCA CTG GCA 4 8 

GCA TCT CTC CTG CAC GTG TCC CTG CAA GGC GAG TTC CAG AGG AAG CTT 96 

TAC AAG GAG CTG GTC AAG AAC TAC AAT CCC TTG GAG AGG CCC GTG GCC 144 

AAT GAC TCG CAA CCA CTC ACC GTC TAC TTC TCC CTG AGC CTC CTG CAG 192 

ATC ATG GAC GTG GAT GAG AAG AAC CAA GTT TTA ACC ACC AAC ATT TGG 24 0 

CTG CAA ATG TCT TGG ACA GAT CAC TAT TTA CAG TGG AAT GTG TCA GAA 288 

TAT CCA GGG GTG AAG ACT GTT CGT TTC CCA GAT GGC CAG ATT TGG AAA 3 36 

CCA GAC ATT CTT CTC TAT AAC AGT GCT GAT GAG CGC TTT GAC GCC ACA 384 

TTC CAC ACT AAC GTG TTG GTG AAT TCT TCT GGG CAT TGC CAG TAC CTG 4 32 

CCT CCA GGC ATA TTC AAG AGT TCC TGC TAC ATC GAT GTA CGC TGG TTT 4 80 

CCC TTT GAT GTG CAG CAC TGC AAA CTG AAG TTT GGG TCC TGG TCT TAC 52 8 

GGA GGC TGG TCC TTG GAT CTG CAG ATG CAG GAG GCA GAT ATC AGT GGC 5 76 

TAT ATC CCC AAT GGA GAA TGG GAC CTA GTG GGA ATC CCC GGC AAG AGG 624 

. AGT GAA AGG TTC TAT GAG TGC TGC AAA GAG CCC TAC CCC GAT GTC ACC 672 

TTC ACA GTG ACC ATG CGC CGC AGG ACA CTC TAC TAT GGC CTC AAC CTG 7 20 

CTG ATC CCC TGT GTG CTC ATC TCC GCC CTC GCC CTG CTG GTG TTC CTG 768 

CTT CCT GCA GAT TCC GGG GAG AAG ATT TCC CTG GGG ATA ACA GTC TTA 816 

CTC TCT CTT ACC ACC TTC ATG CTG CTC GTG GCT GAG ATC ATG CCC GCA 864 

ACA TCC GAT TCG GTA CCA TTG ATA GCC CAG TAC. -TTC GCC AGC ACC ATG 912 

ATC ATC GTG GGC CTC TCG GTG GTG GTG ACG GTG ATC GTG CTG CAG TAC 960 

CAC CAC CAC GAC CCC GAC GGC GGC AAG ATG CCC AAG TGG ACC AGA GTC 10 08 

ATC CTT CTG AAC TGG TGC GCG TGG TTC CTG CGA ATG AAG AGG CCC GGG 10 56 

GAG GAC AAG GTG CGC CCG GCC TGC CAG CAC AAG CAG CGG CGC TGC AGC 1104 

CTG GCC AGT GTG GAG ATG AGC GCC GTG GCG CCG CCG CCC GCC AGC AAC 1152 

GGG AAC CTG CTG TAC ATC GGC TTC CGC GGC CTG GAC GGC GTG CAC TGT 12 00 

GTC CCG ACC CCC GAC TCT GGG GTA GTG TGT GGC CGC ATG GCC TGC TCC 1248 

CCC ACG CAC GAT GAG CAC CTC CTG CAC GGC GGG CAA CCC CCC GAG GGG 12 96 

GAC CCG GAC TTG GCC AAG ATC CTG GAG GAG GTC CGC TAC ATT GCC AAC 1344 

CGC TTC CGC TGC CAG GAC GAA AGC GAG GCG GTC TGC AGC GAG TGG AAG 13 92 

TTC GCC GCC TGT GTG GTG GAC CGC CTG TGC CTC ATG GCC TTC TCG GTC 1440 

TTC ACC ATC ATC TGC ACC ATC GGC ATC CTG ATG TCG GCT CCC AAC TTC 14 88 

GTG GAG GCC GTG TCC AAA GAC TTT GCG TAACCACGCC TGGTTCTGTA 1535 

CATGTGGAAA ACTCACAGAT GGGCAAGCGC TTTGGCTTGG CGAGATTCGG CCGGAA 1591 
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( 2 ) ffi W # % 2 CO iff ft : 
( i ) B ?U © 1* ft : 

( A ) £ : 502 T 5 J g$ 
( B ) S : 7 5 / B 
(D) hstfnSJ-:*** 
(ii)E«0«ai:^^/^K 
( x i ) £ JRJ : id JriJ # # 2 : 



Met Arg Cys Ser Pro Gly Gly Val Trp 
Leu His Val Ser Leu Gin Gly Glu Phe 
Leu Val Lys Asn Tyr Asn Fro Leu Glu 
Gin Pro Leu Thr Val Tyr Phe Ser Leu 
Val Asp Glu Lys Asn Gin Val Leu Thr 
Ser Trp Thr Asp His Tyr Leu Gin Trp 
Val Lys Thr Val Arg Phe Pro Asp Gly 
Leu Leu Tyr Asn Ser Ala Asp Glu Arg 
Asn Val Leu Val Asn Ser Ser Gly His 
He Phe Lys Ser Ser Cys Tyr He Asp 
Val Gin His Cys Lys Leu Lys Phe Gly 
Ser Leu Asp Leu Gin Met Gin Glu Ala 
Asn Gly Glu Trp Asp Leu Val Gly He 
Phe Tyr Glu Cys Cys Lys Glu Pro Tyr 
Thr Met Arg Arg Arg Thr Leu Tyr Tyr 
Cys Val Leu He Ser Ala Leu Ala Leu 
Asp Ser Gly Glu Lys He Ser Leu Gly 
Thr Thr Phe Met Leu Leu Val Ala Glu 
Ser Val Pro Leu He Ala Gin Tyr Phe 
Gly Leu Ser Val Val Val Thr Val He 
Asp Pro Asp Gly Gly Lys Met Pro Lys 
Asn Trp Cys Ala Trp Phe Leu Arg Met 
Val Arg Fro Ala Cys Gin His Lys Gin 
Val Glu Met Ser Ala Val Ala Pro Pro 
Leu Tyr He Gly Phe Arg Gly Leu Asp 
Pro Asp Ser Gly Val Val Cys Gly Arg 
Asp Glu His Leu Leu His Gly Gly Gin 
Leu Ala Lys He Leu Glu Glu Val Arg 
Cys Gin Asp Glu Ser Glu Ala Val Cys 
Cys Val Val Asp Arg Leu Cys Leu Met 
He Cys Thr He Gly He Leu Met Ser 
Val Ser Lys Asp Phe Ala 



Leu Ala Leu Ala Ala Ser Leu 16 

Gin Arg Lys Leu Tyr Lys Glu 32 

Arg Pro Val Ala Asn Asp Ser 48 

Ser Leu Leu Gin He Met Asp 64 

Thr Asn He Trp Leu Gin Met 80 

Asn Val Ser Glu Tyr Pro Gly 96 

Gin He Trp Lys Pro Asp He 112 

Phe Asp Ala Thr Phe His Thr 128 

Cys Gin Tyr Leu Pro Pro Gly 144 

Val Arg Trp Phe Pro Phe Asp 160 

Ser Trp Ser Tyr Gly Gly Trp 176 

Asp He Ser Gly Tyr He Pro 192 

Pro Gly Lys Arg Ser Glu Arg 2 08 

Pro Asp Val Thr Phe Thr Val 224 

Gly Leu Asn Leu Leu He Pro 240 

Leu Val Phe Leu Leu Pro Ala 256 

He Thr Val Leu Leu Ser Leu 2 72 

He Met Pro Ala Thr Ser Asp 28 8 

Ala Ser Thr Met He He Val 304 

Val Leu Gin Tyr His His His 320 

Trp Thr Arg Val He Leu Leu 33 6 

Lys Arg Pro Gly Glu Asp Lys 352 

Arg Arg Cys Ser Leu Ala Ser 368 

Pro Ala Ser Asn Gly Asn Leu 384 

Gly Val His Cys Val Pro Thr 400 

Met Ala Cys Ser Pro Thr His 416 

Pro Pro Glu Gly Asp Pro Asp 432 

Tyr He Ala Asn Arg Phe Arg 448 

Ser Glu Trp Lys Phe Ala Ala 464 

Ala Phe Ser Val Phe Thr He 480 

Ala Pro Asn Phe Val Glu Ala • 496 

502 
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( 2 ) £ JiJ # % 3 <D \ft n : 
( i ) I2?>J©1$|» : 

(A) £ £ : 25 7 ; y IS 

( B ) S : 7 ; y 8 

(D) h#n<:? — ijgflft 
( i i ) Eai<D«SS 
( x i ) £ £| : ffi ?ij # # 3 : 

Met Arg Cys Ser Pro Gly Gly Val Trp Leu Ala Leu Ala Ala Ser Leu 
Leu His Val Ser Leu Gin Gly Glu Phe 

(2) ffijy#4§-4©fflf«: 
( i ) EHtf>fc» : 
( A ) A $ : lis 
( B ) £ : ISfift 
( C ) $ : - 

(D) h # o - : j£ ft # 
( x i ) id Ji) : 82 ?U « * 4 : 

GGGGGCAGCA CTCGAGCCCA TGAGGTGTAG CCCCGGAGGA GTGTGGCTGG CACTGGCAGC 
ATCTCTCCTG CACGTGTCCC TGCAAGGCGA GTTCCAGAGG AAGCTTTACA AGGAGGGG 
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( 2 ) SL n # •*§• 5 <r> iff ft : 
( i ) K 3»l © W ft : 

( A ) J* $ : 20 Jfc g*f 
( B ) 33 : ® & 

( c ) & <n & : - * m 

(D) h#nv?-:jSill# 

( x i ) £ ?IJ : K # % 5 : 
GTTTGGGTCC TGGTCTTACG 

( 2 ) BH**60>flrtt: 
( i ) EfllOtt* : 

( A ) S $ : 23 Ji S St 

( B ) S : &fi£ 

( C ) : -*« 

(D) 

( x i ) K ?'J : ffi ?'J * 6 : 
GCAGCATGAA GGTGGTAAGA GAG 

( 2 ) 12 M # * 7 <D ffi « : 



( i ) s m <d m a» : 

( A ) ft £ : 23 

( B ) : « IK 

( C ) & © ft : - #« 

( D ) J»#o*;-:|*glfc 

( x i ) Be ft : sa m # * 7 : 

CTCTCTTACC ACCTTCATGC TGC 
( 2 ) £ ft § # 8 © W fli : 

( i ) e ft <o ft m ■ 

( A ) ft S : 
( B ) £ : « ft 
( C ) : 
(D) hjKo^-:j|[«tt 
( x i ) G ft : £ ft # * 8 : 

GTACTGCAGC ACGATCACCG 

( 2 ) £ ft # » 9 <D ffi « : 
( i ) £ft?>#& : 



( A ) ft £ : 20 
( B ) §J : #fig 

( c ) : 

(D) Ud^- : 
( x i ) E m : E ?aj £ §- 9 : 

GGCTACACCT CATGGGCTCG 

( 2 ) E JlJ # 1 0 CD ff H : 
( i ) E ft © W m : 

( A > ft $ : 20 « £tf 

( b > m : mm 

( C ) £1<D& : 
(D) hsIfn^-rjajBtt 
( x i ) E ?IJ : E ft # * 10: 

CGAGCCCATG AGGTGTAGCC 

( 2 ) e ft # * 1 1 id it n : 

( i ) E ft" O « » : 

( A ) ft $ : 20 &gSt 



( b ) at : mm 

( C ) &<7>fSC . 
(D) h#ai?- : j*0t# 
( x i ) £ R : E m S * H : 
CCAGGCATTC GGAGCTTGCC 



Ill 
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